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ABSTRACT

The Altamonte Springs Fire Department (ASFD) purchased portable 12-lead
electrocardiogram monitor/defibrillators for its Advanced Life Support (ALS) unitsin 1992 with
subsequent purchases made as additional unitswere placed in service.  As part of acomprehensive
equipment replacement plan, these units are scheduled for replacement in FY 1999/2000.

The task for sdlection of new cardiac monitors was delegated to the department' SEMS
Research and Development Team which hypothesized that prehospital 12-lead ECGs were being
underutilized by department paramedics. Descriptive and evauative research methods were used to
identify: a) previous documentation that exists to vaidate the provison of 12-lead prehospital
electrocardiograms (ECGs) and if they affect patient outcomes; b) if the technology is being provided to
patients as often as it should be; ¢) what situations are 12-1eads currently being provided; d) what
factors influence paramedicsin the application of 12-lead technology in our loca community aswell as
nation wide; €) what isthe opinion of the loca Emergency Medicd Services (EMS) system Medica
Director concerning the provison and future of 12-lead technology.

The procedures employed for this project included review of written materia on the gpplication
of 12-lead ECGs; persond interviews; surveys of fire departments both within Florida and nationwide;
and surveys of paramedics working within the Seminole County, FL, EMS system.

The findings of the project indicated there is over whelming documentation to support the
continued use of prehospital 12-lead ECG technology by ASFD. The literature indicates a definite
decrease in “door to drug” times for patients identified as thrombolytic drug thergpy candidates, thus

having the potentia to improve patient outcomes.



The research dso indicated severd key opportunities for improvement in ASFD’ s utilization of
12-lead ECG technology. Recommendations were made to increase the level of paramedic training and
understanding of prehospital 12-lead gpplication, develop stronger protocolsto guideits use and to
increase the acceptance by the recaiving facility (emergency department) staff of the prehospital

diagnogtics.
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INTRODUCTION

The Altamonte Springs Fire Department (Florida) began the provison of Advanced Life
Support (ALS) Emergency Medica Services (EMS) to the community in 1978. Emergency Medicdl
Transport (fee based) service began in March of 1996. AL S and transport delivery is provided with
other fire/rescue agencies located in Seminole County by aunique first response system operating from
acommon dispatch center.

Marquette brand 12-lead cardiac monitor/defibrillator units were placed in service in 1992 with
subsequent units being placed in service as the organization expanded with additiona station
construction and apparatus alocation. Paramedics were trained to apply the 12-lead diagnostic which
utilized a computer interpretation of results, but additiond training in providing interpretation and
understanding the significance of the results was largely left up to the individua paramedics.

With replacement of these units being provided for in our department’ s comprehensive financid
plan, it was obvious that newer technologies needed to be explored. The task was delegated to the
department’s EM S Research and Development team. Thisisaquality improvement group consisting of
across section of department members that eva uate and make recommendations for purchase of EMS
equipment. During their ECG mechine research they hypothesized that 12-lead technology may have
been under utilized to this point by department paramedics. They aso indicated that additional research
was needed to look into the vaue of 12-lead fidd provison aswell asidentifying ways to increase the
technologies use and acceptance.

The purpose of this research project was to determineif this technology was being

provided as it should be by the paramedics and what factors influence personnd as to whether they use



it or not. Also, the project sought out documentation to validate the provision of 12-lead prehospitdl
electrocardiograms (ECGs) and how they affect patient outcomes. It also obtained the opinion of local
medica direction on its purpose and future for prehospital care in our community.

Descriptive and eva uative research sought to answer the following questions:

1. Isthetechnology being provided to patients as often asit should be?

2. Inwhat Stuations are 12-1eads currently being provided?

3. What factors influence paramedics in the gpplication of 12-lead technology in our
community aswell as nation wide?

4. What isthe opinion of the local EMS system Medica Director concerning the provison and

future of 12-1ead technology?

BACKGROUND AND SIGNIFICANCE

Altamonte Springs Fire Department

The Altamonte Springs Fire Department provides fire and emergency servicesincluding
ambulance transport to the municipdity of Altamonte Springs located in Seminole County, Horida. The
Altamonte Springs Fire Department provides service emplying an operationd staff of 60 personne
aong with an adminigrative and support Saff of 7 and a Building and Life Safety Services Staff
(Building and Fire Ingpections, Investigation) of 11. The department operates from 4 stations and
utilizes 3 engines, 2 trangport rescues, 1 tower truck, 1 heavy rescue and a shift commander serving a

resident population of more than 40,000. Altamonte Springs Fire Department is one of 9 fire and



emergency departments within Seminole County. The other departments range in Szefrom asingle
gtation municipa department to a 12 station unincorporated county department. This group of
departments has functionally consolidated many redundant functions including dispatch and apparatus
maintenance. Whilethelocd law enforcement jurisdictions oversee theinitia 911 Public Safety
Answering Point (PSAP), dl fire, rescue and ambulance trangport is dispatched through the Seminole
County Communications Divison. The mgjority of fire rescue agencies also provide ALS and
ambulance trangport for the resdents of Seminole County.

A unique autométic aid agreement (“ First Response”) exigts among dl the providers. This
agreement diminates jurisdictiona borders and ensures that the closest unit to an emergency incident is
sent regardless of where the incident event occurs. An Automatic Vehicle Locator (AVL) Systemis
currently being ingtaled to enhance the syssem. The departments share a common set of Incident
Management Guiddines and Paramedic Practice Parameters (Standing Orders). Many other functions
such as Fire and EM S training are standardized and delivered system wide. This system brings together

more than 30 stations and 600 fire rescue personnd in a standardized service while il dlowing for

individudity among the agency participants.

12-lead ECG Monitoring

The Altamonte Springs Fire Department, aong with many of the other fire/lEM S organizations
within Seminole County purchased Marquette brand 12-lead cardiac monitor/defibrillators for it's

Advanced Life Support (ALS) unitsin 1992. These units were equipped with a computer analysis



program of the 12-lead ECG, which was touted as the next mgjor change in the prehospital delivery of
Emergency Medica Services.

Initidly paramedics were trained on the application of the machines to the patients. Because of
the computer andysis cgpabiility of the units, and the premise that a“telephone type’ transmisson
system for the data to the hospital would be implemented, ingtruction on field interpretation of the actud
ECG printout by paramedics was limited.

Because of machine age and increasing repair/maintenance cogts, it was necessary to anticipate
the replacement of the unitsin the 2000 budget year. Analysis of documentation on chest pain patients
in 1998 revealed an extremely low percentage (<10%) receiving 12-lead andyss. The question of the
cost versus usefulness and positive patient outcomes needed to be explored.

This paper was prepared to satisfy the applied research project requirements associated with
the Advanced Leadership Issuesin Emergency Medical Services (ALIEMS) course at the Nationd Fire
Academy (NFA). From thisresearch a decison was made to continue ddlivery of prehospitd 12-lead
ECGs. Since the evidence proved positive, aplan needed to be developed to increase the use of the
technology by department paramedics. Additionaly, relevant information will be shared with dl the
agenciesin the Seminole County First Response Systemn and the Seminole County Medical Director for

potentid system wide gpplication.



LITERATURE REVIEW

Twelve leed ECGs have been used in the hospita and clinica setting for many yearsto assgt in
the diagnosis of cardiac related problems. Some of the factors that have prevented the movement into
the prehospita setting have included cogt, Sze, power supply sources and the concern that paramedics
would be making diagnosis in the absence of acardiologist. Today these issues have been identified,
studied and addressed. Because of recent equipment development, it isnow possibleto have a
portable 12-lead ECG machine that is battery operated, capable of recording and storing data,
interpreting the andysis and even cdlular transmisson. Computer interpretation hel ps decrease the
concern over paramedics making “diagnogtic decisons’ in the absence of acardiologist (Mercer,
1993).

The benefits associated with 12-leed ECGsindude: identifying the area of the heart involved
with acute myocardid infarction (AMI), differentiating wide complex tachycardias, identifying patients
with ahigh risk for developing complete heart blocks, identifying ischemic changes within myocardia
tissue, and identifying patients with variant angina that may subside prior to the arriva a the hospital.
Another benefit is a decrease in the amount of time el gpsed between a patient’ s entry into the EMS
system and the point at which an AMI can be identified and treated with thrombolytics. Paramedics
doing prehospital 12-lead ECGs were able to acquire adiagnostic quaity 12-lead ECG nearly three
times fagter than emergency departments. The acquisition of the prehospital ECG resulted ina 5.2
minute average increase in scene time, which can be judtified because it results in the AMI patient being

diagnosed and transported more rapidly (Mercer, 1993).



10

Taigman and Canan (1992) aso discuss the benefits that a 12-lead versus the single lead
gpproach gives the responsble EMS provider. Firg, it is nearly impossible to differentially diagnose
wide complex tachycardias accurately in lead 11 and it can be done easlly with a12- lead. Second, itis
nearly impossible to identify which patients are at high risk for developing a complete heart block and
who may need a pacemaker in lead |1, but it can be accomplished with a 12-lead.

Possibly the most important benefit in the EM S setting is to decrease the time from a patient’s
entry into the EM S system to the time an AMI can be identified and treated with thrombolytic therapy.
Because the benefits from thrombolytic thergpy in acute myocardid infarction are time
dependant, multiple strategies have been devised to speed therapy. Foster et d. (1994) sought in his

study to determine whether hospital- based nurse and paramedic AL S providers could be trained to
independently evauate (Sght read) a prehospitd 12-lead ECG for the presence of AMI as part of
protocol designed to speed in-hospital administration of thrombolytic agents. Providers were required
to determine on the basis of protocol (1) whether or not AMI was present, and (2) whether or not
thrombolytic therapy was indicated. Providers then radioed their impressions to the emergency
department (ED) and initiated a protocol to prepare the candidates for thrombolysis. The fina decision
to initiate thrombolytic therapy was made by the ED’ S physician after patient arrival at the hospitd.
There were no fase pogitive diagnosis. In-hospitd times to adminigtration of thrombolytic therapy
decreased an average of 22 +/- 13.8 minutes in the studied group compared with a historica control
group average of 51 +/- 50 minutes. It was concluded by this study that paramedics and nurses can

successfully be taught to evauate a prehospita ECG for the presence of AMI with accuracy.
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In another study by Keriakeset d. (1992) at Christ Hospitd in Cincinnati, it was determined
that specidized emergency medica transport done did not facilitate in-hospitd initiation of thrombolytic
therapy in patients with AMI when compared with those brought in by loca ambulance or by private
automobile. However, sgnificant reduction in hospitd time delay to treatment was observed in patients
transported by the emergency medical system who had the results of prehospital 12-1eads transmitted to
the hospital from the field.

Studies over the past severd years have shown that many patients who died of AMI had
thrombotic occlusion superimposed on areas of atherosclerotic narrowing. Thrombolytic therapy hasa
promising future in the emergency care setting in reversing ischemic injury during AMI. - Prdiminary
data andyss shows that patient entry into thrombolytic thergpy within three hours of the onset of
infarction has been the exception rather than therule. Information gathered in the field can help expedite
important time-sengtive in-hospital decisons on the adminigtration of thrombolytic agents by the
emergency department. A paramedic with 12-lead ECG equipment and the proper training can
provide an update of the patient’ s Satus to the receiving physician in the form of apreiminary or
prehospital checklist. Early recognition of potentia candidates by AL S personnd, attuned to new
knowledge and trends in critical care have the potentia to dter dramaticadly an otherwise lengthy time
frame for the evolving AMI and can expedite the start thrombolytic therapy (Eiler, 1984).

Proper patient selection for thrombolytic thergpy isimportant. Any patient complaining of chest
pain lagting for more than 30 minutes or more could be having an AMI, and according to an articlein
JEMS by Handberg & Rucinski (1992) the paramedic is key isthisidentification. Obtaining a complete

patient higtory isthefirg step in identifying potentid therapy. Additiondly, ST-ssgment eevation in two
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contiguous leads of a 12-lead ECG in the absence of any mgjor contraindications indicates the potentia
for the use of thrombolytic agents. Recent emphasis has been placed on the role of prehospita
providersin obtaining agood early history, proper diagnostics and then relaying the informetion to the
recaiving facility physcian. Severa studies are currently underway to evaluate the gpplication of
thrombolytic therapy by paramedics in the prehospital setting and 12-1ead diagnostic capability will bea
requirement for this exciting new therapy potentia. At a minimum for now, however, EMS programs
can improve their ability to rapidly identify those patients who may be digible for thrombolytic thergpy,
relay thisinformation to the recelving physician and significantly reduce the “door to drug” time for AMI
patients in the emergency department.

Both Sharkey et d. (1989) and Kargounis et a. (1989) have shown that the importance of
early identification and trestment of patients experiencing an AMI is clearly beneficid. Their sudies
have shown that the time from the onset of chest pain to hospital adminigtration of thrombolytic therapy
can be reduced. This can be accomplished by early identification of patient digibility by paramedics and
natification to the receiving hospitals as well as more efficient management after arriva at the ED.

Fogter and Mitchell (1996) discuss their findings that thrombolytic therapy has been shown to
produce striking reductions in mortdity ranging up to 52 percent. They say however, that the benefits of
thergpy are extremdy time-sengtive, with the greatest benefit being observed within 70 minutes after the
onset of symptoms.  Unfortunately, most patients will not achieve maximum benefits because of delays
in the adminidration of the drug thergpy. Ddaysin patients seeking care account for the largest single
component of the delay. Additiond hold ups after the

patient has entered the medical care system congtitute another significant cause, and these are potentialy
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correctable.

The average time from hospital admission to adminigtration of thrombolytic agentsin the largest
multi center study in the United States has been dmost an hour and a hdf, far too long to be of
maximum benefit. (Kerdakeset d., 1992) Devisng srategies to reduce timesto thrombolysis, and in
the process save a significant number of lives annually, was amgjor focus of Kereiakes research. One
of the mogt effective interventions to emerge from this research to date has been the performance of a
prehospital 12-lead ECG. Not necessarily because of treatment options in the field, but because of the
impact that the prehospital 12-lead ECG has on what happens after arriva at the hospitd. Multiple
studies have clearly demongtrated that in-hospital times to thrombolyss are significantly reduced by the
performance of aprehospital ECG (Foster, 1994).

Grieff (1998) discusses his findings that in areas with relaively short trangport times, patients
can be evduated for AMI and can be delivered prepped and ready to the emergency department (ED),
where an emergency cardiac care team is standing by to deliver thrombolytic thergpy. In areas where
transport times are prolonged, prehospital providers may be administering thrombolytic thergpy prior to
the arriva inthe ED. In ether case, in order to make a presumptive diagnosis of acute myocardia
infarction, prehospital providers need additiona diagnostic and monitoring tools. One of the most
important of these is the ability to administer 12-lead ECGsin thefidd.

In Aufderheide set d. 1990 study of the Milwaukee County paramedic system it was
determined thet it is feasible to apply a prehospital 12-lead ECG to most chest pain patients and that
prehospital diagnogtic accuracy is greatly improved compared with single-lead telemetry. Prehospital

12-lead ECGs ds0 have the potentia to significantly increase the diagnostic accuracy in chest pain
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patients, gpproach congruity with ED 12-lead ECG diagnoses, and may alow for consideration of
dtering and improving prehospital and hospita- based management in the chest pain patient. This sudy
showed that the prehospital 12-leed ECG was eadly implemented in the Milwaukee system. It
achieved a 98.7 percent success rate in obtaining diagnogtic quaity prehospita 12-leed ECGsin 94.6
percent of digible patients and only increased paramedic scene time over that of a respective control
group by an average of 5.2 minutes.

In 1992, Aufderheide et d studied 680 adult chest pain patients where paramedics applied 12-
lead ECGs. Factors affecting prehospital 12-lead ECG application were evauated and paramedic
gpplication of such was found to be reliable and efficient, and applicable to most cooperative adult
prehospital chest pain patients. The study went on to show that prehospitd 12-1ead ECGs significantly
improve receiving facility physicians diagnostic accuracy in myocardia infarction, angina, and non
ischemic chest pain patients. Paramedics and receiving hospital physicians opinions regarding early
gpplication of prehospital 12-lead ECGs during patient evaluation were favorable.

Aufderheide et d 1996 again concluded that prehospital 12-lead ECG diagnostic strategies
have been proven feasible and effective, provided they are designed and implemented properly. Careful
attention to planning, implementation and process monitoring is paramount to successful program
development in EMS systems. Thisleve of attention to protocol development, education, training,
coordination of the hedth care community, objective program assessment, monitoring and continuous
quality improvement can serve as amodel for other diagnostic EM S programs that may develop as an
expanded role for EMS sarvicesisidentified in the future.

Getting paramedics to move from a single lead approach to the 12-lead approach requires
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some leverage. According to Taigman and Canan (1992) the possibility of being able to make better
clinical decisons based on more accurate information has not been enough leverage to cregate the
needed change in the mgjority of EMS professionals. Possibly new technology can provide the needed
leverage to ingpire field personnd to become more open to educationa programs that alow them to
identify which patients need specific treetment and which ones need to be left done. They continue to
comment that while strong medica directives (protocols) may be established pertaining to the use of
prehospital 12-leads thet it will take a genuine understanding of the technology through educationa
programs and seeing positive outcomes in the patients that are treated, before a change can truly take

place.

PROCEDURES

Definition of Tarms

For the purpose of this study the following definitions are applied:

AMI: Acute myocardia infarction, condition caused by the occlusion of one or more of the
coronary arteries, generdly by aclot

ECG: Graphic tracing of the electrica forces produced by the heart

Ischemia insufficient blood supply to the heart muscle

Thrombolytic: A pharmacologic agent cgpable of dissolving the blood clot causng amyocardia
infarction.

Rescarch Methodology

The research methods used in preparing this paper began with aliterature review in the Learning
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Resource Center (LRC) at the Nationa Fire Academy. Additiona literature review was conducted at
the Altamonte Springs Library, the Seminole Community College Library in Sanford, Horida, and the
Altamonte Springs Fire Department’ s periodical resources. The literature review was supplemented by
Internet searches for journa articles dedling with the subject.

The literature review focused on two mgjor aress. to see what previous documentation exists to
vaidate the provison of 12-lead prehospita eectrocardiograms (ECGs) and if they affect patient
outcomes.

Subsequent to information request I etters, interviews were conducted with Dr. Ron Brown,
Medical Director, Seminole County EMS and Marge McKeever, R.N., Head Nurse of Florida
Hospitd Altamonte Emergency Department located in Altamonte Springs, H.

A survey ingrument entitled “ 12-1ead ECG Survey” (see Appendix A), was developed and
sent to each of the 175 Paramedics working within the Seminole County Forida Emergency Medica
Service System dong with aletter (Appendix B) explaining its purpose. Specific questions asked
included: () does the respondent routingly use 12-lead ECGs; (b) in what situations are 12-lead ECGs
used; (c) what was their opinion as to whether the technology is utilized as much asit should be; and (d)
if they indicated a negative response on the previous question to check and/or list specific reasons which
they felt impacted their response. Of the 175 surveys, 62 (35.4%) were returned. All 62 of the
returned surveys were vaidated for usable data.

A modification of this survey (see Appendix B) was aso developed and sent to 210 Fire
Depatments.  The mailing list for these agencies was provided by various methods including student

lists from numerous Executive Fre Officer courses at the NFA and the Forida Fire Chiefs Association
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member list. An effort was established to include departments of various Sizes and geographicd
makeup (urban and rura). A letter was provided (see Appendix D) to explain the purpose of the
survey and a sdlf addressed stamped envel ope was provided to facilitate the survey’ s return. Specific
questions that were asked included: (a) size of the department; (b) the type of EMS services provided
to the community; (c) if the department provided 12-lead ECG monitoring; (d) if the responder felt that
their department paramedics utilized the technology asit should be; and () if they indicated a negative
response on the previous question to check and/or list specific reasons which they felt impacted their
response.  Additionaly, it was requested that documentation of any programs, policies or procedures
concerning the subject manner be provided with the survey’ sreturn. Of the 210 surveys, 92 (44
percent) were returned. Of the 92 returned, 65 (31 percent) provided completed usable data. 27
surveys were discarded because the surveyed department did not provide AL'S services (see question

#2 on the department survey).

Assumptions and Limitations

The research was limited by the following factors: while the low number of returns for both
surveys did not provide atrue representation of al available opinions, it is conceded that the results
would not have significantly differed.  Obvioudy, 12- lead ECGs could only be provided by an agency
that provided Advanced Life Support (ALS) and employed paramedics for the provision of that
sarvice. For this reason the surveys that indicated the agency did not provide AL S services were

discarded.
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It was assumed that the larger the department the more likely they would be to provide
additional services or higher levels of technology. In actuality the data collected showed 12-lead
technology to be utilized across various department sizes uniformly and thus results by department sze

will not be liged individudly in this report.

RESULTS
Answvers to Research Questions-
Paramedic Survey
1. Do you routingly use 12-lead monitoring?
Yes 23(37%) No: 39 (63%)

2. If s0, what Stuations do you useit in? Check al that apply
Non-Traumatic Chest Pain-  All Paients 21 (34%) Over age 45: 11 (18%)
Traumatic Chest Pain- All Patients 3 (5%) Over age45: 2 (3%)
Syncope: 16 (26%) Wesakness: 12 (19%) Gen. lllness  9x (10%)

Other: No additiona responses

3. Inyour opinion, do paramedics within your EM S system utilize the technology as often asit could be
used?

Yes. Nine(15%) No: 38(61%) Unsure 13 (21%)
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4. If you answered No or Unsure to #four, please check or list those reasons which you fed apply.

8 (13%)
14 (23%)
19 (31%)
22 (35%)
34 (55%)
43 (69%)
6 (10%)

6 (10%)

Protocols are not strong enough

Complacent attitude

Paramedics not comfortable with application

Paramedics not comfortable with andys sinterpretation

Emergency Departments lack of acceptance of prehospital diagnostics
Paramedicsfed they are too close (geographically) to Emergency Dept.
Doesn't change patient trestment

Time delay in transport

3 (5%) Miscdlaneous

Fire Department Survey

Note: 27 surveys indicated they did not provide AL S service and were discarded

1. Identify the Sze of your department

Lessthan 50: 18 (28%) 51-100: 14 (22%) 101-250; 17 (26%)

251-500:

3 (5%) Over 500; 13 (20%)

2.Identify the EM S service you provide

BLS: (27)

ALSfird response: 12 (18%) ASL transport: 53 (82%)

3.Do you provide prehospital 12-leed ECG monitoring/Analysis?

Yes 43 (66%) No: 22 (34%)
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If you answered NO, you do not need to continue

4. Inyour opinion, do your paramedics utilize the technology as often asit could be used?

Yes 24 (56%) No: 17 (40%) Unaure 2 (5%)

5. If you answered no or Unsure to #4, please check or list those reasons which you fed apply.

5 (12%)
9 (21%)
7 (16%)
6 (14%)
10 (23%)

11 (26%)

Protocols not strong enough

Complacent attitude

Paramedics not comfortable with application

Paramedics not comfortable with andysis/interpretation

Emergency Departments lack of acceptance of prehospital diagnostics

Paramedicsfed they are too close (geographically) to Emergency Dept.

1 (2%) Not able to transmit data to Emergency Department

DISCUSSION

Since agreat many deaths occur outside the hospita, the concept of the coronary care unit has

been extended to the prehospital setting. In the mid to late 1970s, many communities began to equip

their rescue squads with cardiac monitor/defibrillators and train their staff to recognize and treet |ethd

dysrhythmias. While both the coronary care unit and prehospita defibrillation have proved to be

effective drategiesin reducing cardiac related deaths, neither actually treats the underlying cause, which

isan occluson of the coronary artery.

In the 1980s, angioplasty and emergency coronary artery by pass graft surgery offered the first

available means by which the infarct process could be hated. While sudies have demonstrated both
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methods to be effective in the treatment of AMI, in many hospitals neither option could be provided.
Thus, dthough a“direct” treatment did exig, it was not dways available. Accordingly, in many aress of
the country, dysrhythmia suppression continued to be the primary thrust of infarct treatment.

In the 1990's studies began to show that thrombolytic drugs could aso be used to reduce the
mortality seen with myocardid infarction. Severa investigators, examining large patient populations,
demongtrated reductions in mortdity and morbidity when these agents were used in the early hours of
infarction. These results were confirmed in subsequent studies and a clearer recognition of the time
dependance of these benefits emerged. The advantage of the thrombolytics over angioplasty and
bypass surgery isbasic. The availability and efficacy of thrombolytic drugs bring to every emergency
department a treatment that has the potential to stop the process of infarction and restore coronary
circulation.

Precisely because avery effective treetment for myocardid infarction is available to physicians
that the non physician, emergency cardiac care providers must learn to recognize infarction.  Early
identification of infarction is crucia because the benefits of thrombolytic therapy are time dependant.
The adage “timeismuscle’ refersto the necessity of infarcting patients to be identified early so
thrombolytic thergpy can be initiated as soon as possible. To accomplish this task, emergency cardiac
care providers must become skilled at recognizing the infarct patient.

AMI isaleading cause of morbidity and mortdity in the United States. The principle cause for
AMI isthrombus or clot formation in one of the victim’s coronary arteries. Recent medica and
laboratory advances have enabled emergency personnel to quickly and accurately assess AMI due to

coronary thrombosis and therefore, prevent further damage due to myocardia
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ischemia It iswiddy acknowledged thet timeis of the essence in diagnosing and treating suspected
AMI in order to prevent further damage to the myocardium.

Until recently, diagnosis and treatment of suspected AMI was restricted to hospitals and
physician offices. Recent advances in microprocessors and miniaturization have enabled equipment
manufactures to produce EM Sfield capable 12-lead ECG machines. Studies have demonstrated that
paramedics can be readily trained to successfully acquire and interpret 12-lead ECGs. Thisdlowsthe
tregting paramedic to quickly identify patients experiencing an AMI and direct their treatment
accordingly. Early identification of these patients dlows for early and aggressive treatment thereby
minimizing myocardid damage. Communication and cooperation between fidd EM S and hospital
personnd prevent unnecessary delays and redundant testing. This further decreases the time between
identification and treatment.

In an interview with Marge McKeever, Head Nurse of Florida Hospita Altamonte's
Emergency Department (April 1999), she related that her particular emergency department had been
recently tasked to decrease the “door to drug” time for patients meeting the criteriato receive
thrombolytic agents. According to her, thistask can only be met with the assstance of the prehospital
providers (EMS). In order to meet acceptable time parametersit will be necessary for field
paramedics to complete a 12-lead ECG prior to trangport. The paramedics should have the necessary
training to interpret the ECG and determine via the test results whether they met certain criteria. The
paramedic should then complete a Thrombolytic Eligibility Checklist (Appendix E) that has been

previoudy developed by the Seminole County Medical Quaity Assurance Office and relay those
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findings to the Emergency Department asa“Cardiac Alert” viaradio or telephone. Additiondly, it was
requested that the patients be placed in hospita gowns (supplied in advance by the emergency
department), have blood drawn for lab testing and have two large bore intravenous (1V) lines
established at a keep vein open (KVO), dow drip rate. Also, the patient should be transported
emergency to the recaiving facility and the 12-1ead printout should arrive in-hand with the patient.

For the hospitals part, once the cardiac dert is made, the hospita will have a cardiac bed ready
for the patient, a nurse and doctor with the medication ready and waiting and a cardiac technician with a
hospital 12-lead ECG machine at bedside. She aso requested that if field personnd medicate the
patient prior to arriving (aspirin and nitroglycerine therapy) that the 12-lead be done a minima pre
medication and a best be additionally provided post medication.

On June 7, 1999, Rondd D. Brown, MD, Medica Director for the Seminole County EMS
System issued an opinion on the use of 12-lead ECGs by paramedics within hisjurisdiction,
dating that “ early identification and aggressive treetment of suspected AMI can significantly reduce the
morbidity and mortdity of Seminole County Residents and visitors.” He went on to sate that al the
agencies under the auspices of the Seminole County EMS Medica Director will develop aplan to:

1. Acquire equipment necessary to acquire prehospital 12-lead ECGs

2. Train their personnd in proper use of the equipment and interpretation of data

3. Trainther personnd on the aggressive treetment of suspected myocardid ischemia

4. Coordinate with loca hospitals to reduce time from patient identification to definitive

treatment
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Survey Discusson

It seems apparent from the surveys that were returned that there are deficienciesin the use of
12-lead ECG gpplication by prehospitd field personnel. Thisisidentified by the results from both the
paramedics working within the Seminole County EM S system and by from various EM S agencies from
around the nation that responded to the survey. Nationwide, administrators felt that in about half of their
particular scenarios that the technology was not being utilized asit should be.  This contrasted with the
opinion of loca paramedic personnd where 84% of those responding felt it was not being utilized or
they were unsure it was being utilized asit should be.

There were some smilarities between the nation wide and local providers opinions on the
reasons for this. Both groups had a smilar response as to the opinion that medica protocols (12% and
13%) were not strong enough. Aswell, smilar opinion occurred when discussing a complacent attitude
about the utilization of the 12- lead (21% and 23%). The remarks indicated that this complacency was
tied to severa other reasonsincluding the hospitals' tendency not to accept the prehospitd diagnostics
and alack of understanding that utilizing the 12-1ead can actudly make a postive differencein the
outcome of the patient.

Our loca opinion on severd issues was much gregter than the nationa opinion in severd other
aress. The Seminole County group felt that they were not comfortable with applying the machine to the
patient (35% vs. 16%) and interpreting the actua test results (35% vs. 14%). Additiondly, they felt
that the receiving facility’ s emergency department generaly disregarded most of their prehospita
diagnogtics and generaly opted to repeat most of them before definitive trestment began (55% vs.

23%). Mog sgnificantly, they felt they were too close to the hospitals and that the time delay acquiring
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the 12-lead would not make a sgnificant change in the way they would treat the patient or in the
patient’s outcome, generaly thinking that faster transport times would be the better dternative (69% and
26% respectively)

It wasinteresting to see that the administrative opinion from avaried sample of fire departments
nation wide in severa cases did not match the opinion of the locd field personnd. An interesting follow
up study might entail the comparison of the opinions of field personnd to the adminidrative opinion
obtained in a cross section of avariety of jurisdictions that responded. The outcome might show that
the administrators may have a higher opinion of the field providers acceptance of the technology than do
the service ddivery providers themselves.

The research, through the literature review and discussions with the local hospitals and medica
director shows that there is a direct benefit to the patient by providing prehospital 12-lead ECGs. As
well, the survey indicated numerous opportunities for improvement for Seminole County’ s EMS system.

Many of the reasons that were given as to why the technology is not being applied as it should may
require remediation or modification through an extensive education process. This process should
involve fidd paramedics, EMS administrators, medica direction, protocols and the recelving emergency

departments.

RECOMMENDATIONS
The literature review and opinion of the local medica director and hospita clearly indicated
judtification for the purchase and continued use of prehospita 12-lead ECGs. The Altamonte Springs

Fire Department’s EM S Research and Development team will be tasked to
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andyze the various brands and types of machines available and make a recommendation for the
purchase of replacement units.

The various surveys identified severa opportunities for improvement in the acceptance and
utilization of prehospita 12-lead ECG by both prehospitad EM S personnel and the medical staff at the
receiving hospitals (Emergency Departments).  Subsequent to the initiation of this project al of the
Altamonte Springs Fire Department paramedics have been provided mandatory training that
emphasized their role in accurate patient identification utilizing 12-leads. Four of our department
members attended a“train the trainer” program provided by ACS Acute Coronary Syndrome
Consaultants, Inc. This program was offered by Tim Phaen, the author of the book entitled 7#e 12-
Lead ECG in Acute Myocardial Infarction. Mr. Phaen and his company have become nationaly
known for the qudity and smplicity of ther training in 12-1ead recognition and gpplication for
prehospital EMS.

Upon completion of this course these individuas were certified to teach 12-lead ECG
gpplication and subsequently provided the training to every Altamonte Springs Fire Department
Paramedic. Thetraining included reviewing the aspects of AMI pathophysiology, equipment operation
such as proper lead placement (application) and calibration, proper acquisition and interpretation.
Additionaly, during the training process, proper documentation of the 12-lead, review of forms and
additional data to be collected and related to the receiving facility were discussed. Specificaly, a
system wide Thrombolytic Eligibility Checklist was developed and implemented (Appendix E) aswell as
a 12-lead mounting form for our present Marquette 12-lead ECG printouts (appendix F).

A main component of the educeation thrust was to show our paramedic saff the benefits of 12-
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lead gpplication and the positive agpect that it will have on patient outcomes. It has been anticipated
that since thisis now complete and our paramedics are seeing the results of their efforts thet the
identified problem of complacency will take care of itself. We have dready seen amarked increasein
the use of 12-lead ECGs for chest pain patients and fed we have made a sgnificant impact in our leve
of patient care. Through the use of the literature review and the training that was held for the
paramedics, we have aso shown that even though a unit may be geographicaly close to the receiving
facility, the decrease in “door to drug” time for the patient can be significantly reduced.

Once the paramedic staff became comfortable with both application and interpretation we
began atraining process to educate our emergency medica technician (EMT) level personnel aswell on
the gpplication of the machines. This has dlowed the paramedics the opportunity to begin their focused
assessment much quicker while the machine is being applied by the EM TS, thus decreasing scenetime,

During the research, approximately twelve sets of protocols were received from responding
departments. These protocols will be forwarded to the Seminole County Medica Quaity Assurance
Office as well as the Seminole County Medica Director for review and potentid gpplication for usein
the Seminole County EM S system’ s Paramedic Practice Parameters. Oncethisreview iscomplete, it is
anticipated that a stronger protocol for the use of 12-lead ECGs will be implemented into our EMS
service ddivery system.

The last component to be addressed was the hesitancy of the receiving facilitiesto utilize
prehospital 12-lead diagnostics provided to them by EMS system paramedics. As discussed eaxrlier,
our main receiving emergency department had been tasked with reducing their “door to drug” times and

has become dependant on our paramedics to provide them with thisinformation. We have aso noticed
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agrowing comfort level from the ED physicians that has increased with time since we initiated our
training program, stronger protocols and more aggressive field treatments.

Along with the items discussed above, we have aso indtituted a quarterly case review session
with our paramedics where both positive and negative patient outcomes are openly discussed among the
paramedics, the medica director and a representative from the emergency department that received the
patient. Thisfeedback, thusfar has been instrumental in negating the previous perception that 12-lead
ECGs only delayed transport time and did not change or have a positive impact on patient trestment.

The overdl result has been the aggressive implementation of a program that had origindly only
been perceived as “nice to have’ technology versus the opinion now that it is*“required’ for quaity
prehospital cardiac care. We are now seeing 12-lead ECGs applied to aimost 100% of our chest pain
patients, more aggressive and substantiated use of cardiac prehospita medicationsand a higher

incidence of our patients receiving thrombolytic thergpy in the ED.
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Appendix A

Altamonte Springs Fire Department
12-lead ECG Survey- Seminole EMS Paramedics

Do you routindy use 12-lead monitoring?
UVYes U No

If so, what Stuations do you useit in? Check al that apply

Non traumatic chest Pain- Q All Patients U Over age 45 patients
Traumatic Chest Pain- 0 All Patients U Over age 45 patients
Syncope U Wesakness U Generd lliness U

Other

In your opinion, do paramedics within your EMS system utilize the technology as often asiit
could be used?

UYes U No U Unsure

If you answered No or Unsure to #4, please check or list those reasons which you fed apply.
(. Protocols are not strong enough

Complacent attitude

Paramedics not comfortable with application

Paramedics not comfortable with andys's

Emergency Departments lack of acceptance of prehospital diagnostics

Paramedicsfed they are too close (geographicaly) to Emergency Department

o O O 0O O O
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Appendix B

ALTAMONTE SPRINGS FIRE DEPARTMENT

MEMORANDUM
HEALTHCARE SERVICES
Date: April 30, 1999
To: Seminole County EMS System Paramedics

From: Terry Winn, Assistant Chief

Subject: 12-lead ECG Survey

The Altamonte Springs Fire Department is currently reviewing the use of 12-leed
electrocardiography in the prehospitd setting.  This review will focus on the judtification of expense for
supplying the technology vs. the outcome. Additiondly, if the ouicomeis shown to be effective, how
we can increase the use of the technology by our Paramedics. As part of aresearch program to answer
these questions and at the same time to meet the requirements for an applied research project for the
Executive Fire Officer (EFO) program at the Nationd Fire Academy (NFA), please find the enclosed
“12-lead ECG” survey.

| would ask that you complete this survey and return it at your earliest convenience. 'Y ou may reman
anonymous. The information gethered from this survey will be combined with information from other
departments nationwide. The compiled information will then be used to develop and indtitute a Strategy
for the provison of 12-lead technology in the future for the Altamonte Springs Fire Department.

Y ou may return the survey to me by inter-department mail or fax to 407-263-3732. THANKSIn
advance for your assistance.
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Appendix C
Altamonte Springs Fire Department
12-lead ECG Survey- Departments

1 |dentify the Sze of your department:
U Lessthan 50 4 51-100 0 101-250 Q251-500 QO Over 500
5. |dentify the EM'S services you provide (check one):

U BLSU ALSFirst Response 1 ALS Transport
If you answered BLS- you do not need to continue.

6. Do you provide prehospitd 12-lead ECG monitoring/anadysis?

UYes UNO

If you answered NO- you do not need to continue

7. In your opinion, do your paramedics utilize the technology as often as it could be used?
UVYes U No U Unsure
8. If you answered No or Unsure to #4, please check or list those reasons which you fed apply.

d Protocols are not strong enough
Complacent attitude
Paramedics not comfortable with application

Paramedics not comfortable with andys's
Emergency Departments lack of acceptance of prehospitd diagnostics
Paramedicsfed they are too close (geographicaly) to Emergency Department

o000 O O

Copies of any programs, policies or procedures that are currently in use will be greetly appreciated.
Thank you for your assstance in completing this survey
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April 30, 1999

Grestings.

The Altamonte Springs Fire Department is currently reviewing the use of 12-1lead
electrocardiography in the prehospitd setting.  This review will focus on the judtification of expense for
supplying the technology vs. the outcome. Additiondly, if the ouicomeis shown to be effective, how
we can increase the use of the technology by our Paramedics. As part of aresearch program to answer
these questions and at the same time to meet the requirements for an applied research project for the
Executive Fire Officer (EFO) program at the National Fire Academy (NFA), please find the
enclosed/attached “ 12-1ead ECG” survey.

| would ask that you complete this survey and return it at your earliest convenience. The information
may be faxed to me at 407-263-3732 or you may E-mail me at <winn@altamontefire.org> for an
electronic copy. The information gathered from this survey will be combined with information from
other departments nationwide. The compiled information will then be used to develop and indtitute a
strategy for the provison of 12-lead technology for the Altamonte Springs Fire Department.

Thank you for you time and consideration. If you would like a copy of the completed project, please
make a note of that fact on the survey and include your name and address.

Sincerdy,

Terry Winn
Assgant Chief
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SEMINOLE COUNTY EMS SYSTEM

Thrombolytic Eligibility Checklist

R

IF all Exclusion answars are NO and all Incluslon answers ane YES (shaded area) contact the receiving hospital with
an “AMI” alert, or with a "BRAIN alert. Continue to follow practice parameters 2-8 for Ml or 2-23 for CVA

Date Time

CAD Mumibsr Crew Stats Numbsr JAF

Absolute Exclusion Criteria Yes No
1. Hx of Eknown aclive bleeding or bleeding
| disorders
2. Hxof Gl bleed in last 21 days
3. Hx of prior CVA, Tumor, Ansurysm or AW
malformaticn
4. Significant surgery in last two weeks, including
EYe surgery
5 BIP - Sysiolic BP greater than 180, Diastolic BP
greater than 130
6. CPR performed on patient lasting more than 10
min within last 14 days
7. Significant Trauma within last 3 months?
B. Mon-Compressible puncture sites of  recenl
biopsy
9. Receved APSAC, Strepto in the last 2 years
Relative Exclusion Criteria Yas No
10. Pregnancy or within 10 days post partum
11, Taking blood thinners?
12. Hx of terminal or advanced CA7?
13, Hx of liver, kidney problems, Diabetes, Calitis, or
| Crohns disease?
14. Palient has permanent pacemaker?
15. Pericarditis or mitral valve prolapse
18, Recent Lumbar Puncture
AMI Inclusion Checklist Yes No CVA Inclusion Checklist Yes
1. Chest pain less than 6 hours 1. Age greater than 18 yeara?
in Durafion
2. Patient Oriented? 2 Ptshows no seizure aclivity al
onset of CWVA
3. Age Greater than 18 years? 3. Onsel of symptoms less than 180
mimules?
4. 12 Lead ECG reveals M| in 2 4. Blood glucase range is over 40
leads mgfdl

36
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ASFD 12 Lead Mounting Form

37



38

@

R #:

MAME:

ALTAMONTE SPRINGS FIRE/RESCUE
2 LEAD

DATE:
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